Cleaning Procedure of the Raman Cell Components
The actual experimental setup was designed to be used in surface-sensitive spectroscopic experiments with very high sensitivity for impurities 1 and therefore it required a meticulous cleaning routine that was also used here. The silica window was cleaned by immersion in chromosulphuric acid, followed by thorough rinsing and sonication in ultrapure water. The stainless-steel components of the cell were in turn cleaned by a three-step sonication procedure, first in 96% ethanol (10 min), then in an alkaline cleaning agent (Deconex 11 from Borer Chimie, 30 min), and finally in ultrapure water (10 min). All parts were thoroughly rinsed in ultrapure water after each sonication step. Teflon and Viton components were cleaned following a similar procedure but skipping the Deconex sonication step. All parts were dried using filtered nitrogen before assembly in a laminar flow cabinet.
Calculation of the Probed Volume in the Confocal Setup & Discussion of Optical Artefacts
In the absence of optical aberrations induced by the sample or microscope configuration, the lateral and axial resolution depend on the pinhole diameter (i.e. 5 µm equivalent to <0.3 in Airy Units -AU-in our microscope system), the numerical aperture of the microscope objective (i.e. NA=0.5), the refractive index of the sample (i.e. n=1.31 for the ice matrix), and the mean wavelength between the exciting laser and the scattered Raman photons ( =567 nm).
Given that the diameter of the pinhole is <0.3 AU the axial and lateral resolution can be calculated using the wave-optical approximation:
The probed volume is then estimated from the volume of an oblate ellipsoid:
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In practice, however, the (axial) spatial resolution can be much worse due primarily to refraction and sample-induced spherical aberrations, [3] [4] [5] [6] caused by the refractive index mismatch between the immersion medium (i.e. air), the window or coverslip (if present), and the sample (i.e. ice). When using uncorrected microscope objectives and in the absence of a confocal pinhole, the depth or axial resolution can be estimated by:
where D is the attempted position of focus (distance from the sample/window interface), and n is the refractive index of the matrix sample. The axial resolution is then expected to degrade with sample depth. For instance, when collecting a Raman spectrum 600 µm from the surface, the laser intensity is confined between nD and nD +DR, that is for an objective with similar characteristics to the one used in this study, the sample volume illuminated by the exciting laser is located between 790 µm and 840 µm from the surface. Note that due to refraction the illuminated region lies significantly deeper than the nominal point D of 600 µm. In this worst-case scenario, the axial resolution is ~20 times larger than the one predicted by equation S1.
Nevertheless, this situation is much improved when using an objective corrected for refraction effects and a confocal pinhole with a diameter < 1 AU, as we used in our studies. Improvements of up to 2 orders of magnitude in peak intensity have been reported for air-immersion corrected objectives with a large NA, where depth aberration issues are more patent. 7 The small pinhole is expected to further improve resolution at the expense of lower signal levels, but the quantitative estimation remains strongly system dependent. 4 From the analysis above, we estimate that the probed volume in our confocal studies varies between ~2 femtoliters when probing particles within 50 µm of the window/ice surface, and ~300 femtoliters one millimeter away from the surface. Signal intensities decrease accordingly dependent on depth, but this effect is accounted for by the spectral normalization as described in the main text. 
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Raman Spectra of D2O Imbibed in a CPG Particle of Average Pore Diameter of 50.7 nm
Similarly to the spectra shown in Figure 3 in the paper, the temperature-dependent confocal Raman spectra of D2O imbibed in a porous silica particle with a nominal pore diameter of 50.7 nm is shown in Figure S1 , both in the cooling and heating directions. Note that for the particle with a larger pore size the phase transition occurs at a slightly higher temperature (~276 K instead of ~274
K when compared to the 15.6 nm CPG particle). Figure 4 of the main text.
Figure S1. Confocal Raman spectra as a function of temperature of D2O inside a CPG particle with a pore diameter of 50.7 nm, both when decreasing (left) and increasing (right) the temperature. Spectra have been normalized to the highest peak intensity. Data was used for calculating the integrated intensities shown in

Raman Spectra of H2O Imbibed in a CPG Particle. Freezing -Melting Hysteresis
Temperature-dependent confocal Raman spectra were also collected using H2O, instead of D2O, as filling liquid. Similar changes were observed in the OH stretching region with temperature, as it is shown in Figure S2 for a CPG particle with a nominal pore diameter of 15.6 nm. The integration of the band intensities spanning over the whole OH stretching region (i.e. 2800 cm -1 to 3700 cm -1 )
of spectra previously normalized to the highest peak intensity, resulted in trends similar to those shown for D2O. The phase transition was, however, shifted to lower absolute temperatures owing 
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to the lower bulk melting temperature of H2O (273.1 K instead of 277 K). When plotting the integrated intensities in terms of DT, the difference in temperature relative to the corresponding bulk melting temperatures, the data for D2O and H2O very closely overlapped as shown in Figure   S3 . This proves that the proposed method is widely applicable for structural studies of porous materials. Figure S2 . 
